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Title of Invention EDGE-LIT ILLUMINATION SYSTEM 

Inventor(s) FORSTER et al. 

herewith submits the following under 35 U.S.C. 371 to effect filing: 

(j3 Pjlease immediately start national examination procedures (35 U.S.C. 371 (f)). 

A copy of the International Application as filed (35 U.S.C. 371(c)(2)) is transmitted herewith (file if in 
English but, if in foreign language, file only if not transmitted to PTO by the International Bureau) including: 

a. □ Request; 

b. [X] Abstract; 

c. 7 pgs. Spec, and Claims; 

d. 3 sheet(s) Drawing which are [X] informal □ formal of size □ A4 □ 11" 

9. [X] A copy of the International Application has been transmitted by the International Bureau. 

10. A translation of the International Application into English (35 U.S.C. 371(c)(2)) 
is transmitted herewith including: (1)D Request; (2) □ Abstract; 

(3) pgs. Spec, and Claims; 

(4) sheet(s) Drawing which are: 

□ informal □ formal of size □ A4 □ 1 1" 

is not required, as the application was filed in English. 
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11. E>3 PLEASE AMEND the specification before its first line by inserting as a separate paragraph: 

a. |3 —This application is the national phase of international application P CT/GB99/02880 

filed September 1. 1999 which designated the U.S.- 

b. □ -This application also claims the benefit of U.S. Provisional Application No. 

60/ filed .-- 

12. □ Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C. 

371(c)(3)), i.e., before 1 8th month from first priority date above in item 3, are transmitted 
herewith (file only if in English) including: 

13. I>3 PCT Article 19 claim amendments (if any) have been transmitted by the international Bureau 

14. □ Translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371(c)(3)), i.e., of 

claim amendments made before 18th month, is attached ( required by 20th month from the date in 
item 3 if box 4(a) above is X'd, or 30th month if box 4(b) is X'd, or else amendments will be 
considered canceled) . 

1 5. A declaration of the inventor (35 U.S.C. 371 (c)(4)) 

a. [>3 is submitted herewith □ Original Facsimile/Copy 

b. □ is not herewith, but will be filed when required by the forthcoming PTO Missing Requirements Notice 

per Rule 494(c) if box 4(a) is X'd or Rule 495(c) if box 4(b) is X'd. 

16. An International Search Report (ISR): 

a. Was prepared by [>3 European Patent Office □ Japanese Patent Office □ Other 

b. [X] has been transmitted by the international Bureau to PTO. 

c. [>3 copy herewith (1 pg(s).) [>3 plus Annex of family members (1 pg(s).). 

17 International Preliminary Examination Report (IPER): 

a. El has been transmitted (if this letter is filed after 28 months from date in item 3) in English by the 

International Bureau with Annexes (if any) in original language. 

b. □ copy herewith in English. 

c. 1 □ IPER Annex(es) in original language ("Annexes" are amendments made to claims/spec/drawings 

during Examination ) including attached amended: 

c. 2 □ Specification/claim pages # claims # 

Dwg Sheets # 

d. □ Translation of Annex(es) to IPER ( required by 30 th month due date, or else annexed 

amendments will be considered canceled ). 

A 8 Information Disclosure Statement including: 

a. [>3 Attached Form PTO-1449 listing documents 

b. rj<3 Attached copies of documents listed on Form PTO-1449 

c. [X] A concise explanation of relevance of ISR references is given in the ISR. 

1 9. [X] Assignment document and Cover Sheet for recording are attached. Please mail the recorded 

assignment document back to the person whose signature, name and address appear at the end of 
this letter. 

20. □ Copy of Power to IA agent. 

21 . □ Drawings (complete only if 8d or 10a(4) not completed): sheet(s) per set: □ 1 set informal; 

□ Formal of size □ A4 □ 1 1 " 

22. Small Entity Status 0 is Not claimed Q is claimed ( pre-fiiing confirmation required ) 

22(a) (No.) Small Entity Statement(s) enclosed (since 9/8/00 Small Entity Statements(s) not essential to 

make claim) 

23. Priority is hereby claimed under 35 U.S.C. 1 19/365 based on the priority claim and the certified copy, both 
filed in the International Application during the international stage based on the filing 

in (country) GREAT BRITAIN of: 

Application No. Filing Date Application No. Filing Date 

(1) 9819196.8 September 4, 1998 (2) 

(3) (4) 

(5) 



a. [X] See Form PCT/IB/304 sent to US/DO with copy of priority documents. If copy has not been 

received, please proceed promptly to obtain same from the IB . 

b. □ Copy of Form PCT/IB/304 attached. 
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25. Preliminary Amendment: 



25.5 Per Item 17.c2, cancel original pages # , claims # , Drawing Sheets # 

26. Calculation of the U.S. National Fee (35 U.S.C. 371 (c)(1)) and other fees is as follows: 

Based on amended claim(s) per above item(s) □ 12, □ 14, □ 17, □ 25, □ 25.5 (hilite) 

Total Effective Claims 12 minus 20 = 0 x $18/$9 = $0 966/967 

Independent Claims 1 minus 3 = x $80/$40 = $0 964/965 
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1. Search Report was not prepared by EPO or JPO --- add$1000/$500 960/961 

2. Search Report was prepared by EPO or JPO - - add$860/$430 +860 970/971 

SKIP B, C, D AND E UNLESS country code letters in item 1 are "US",''BR","BB","TT","MX",''IL", "NZ", "IN" or "ZA" 

□ B. If USPTO did not issue both International Search Report 

09 (ISR) and (if box 4(b) above is X'd) the International add$970/$485 +0 960/961 
Examination Report (IPER), 

,{one)-> □ C. If USPTO issued ISR but not IPER (or box 4(a) above is 

<<* X'd), -- add$710/$355 _+0 958/959 

pfese) 

( 4) □ D. If USPTO issued IPER but IPER Sec. V boxes not all 3 

$6xes) YES, -- - add$690/$345 _+0 956/957 

□ E. If international preliminary examination fee was paid to 

USPTO and Rules 492(a)(4) and 496(b) satisfied (IPER 962/963 
Sec. V all 3 boxes YES for all claims), add$100/$50 _+0 

27. SUBTOTAL = J 

28. If Assignment box 19 above is X'd, add Assignment Recording fee of — $40 +40 (581) 

29. Attached is a check to cover the --- TOTAL FEES $900 

Our Deposit Account No. 03-3975 

Our Order No. 81903 I 277103 AArvno 

c# | m \)v)y\)y 

CHARGE STATEMENT : The Commissioner is hereby authorized to charge any fee specifically authorized hereafter, or any missing or insufficient fee(s) filed, or asserted to be 
filed, or which should have been filed herewith or concerning any paper filed hereafter, and which may be required under Rules 16-18 and 492 (missing or insufficient fee only ) now 
or hereafter relative to this application and the resulting Official document under Rule 20, or credit any overpayment, to our Account/Order Nos. shown above for which purpose a 
duplicate copy of this sheet is attached. 

This CHARGE STATEMENT does not authorize charge of the issue fee until/unless an issue fee transmittal form is filed 

Pillsbury Winthrop LLP 
Intellectual Property Group 

By Atty: Paul L. Sharer Reg. No. 36004 

Sig: ^^^^<C ^>^^^^1 Fax: (202) 822-0944 

Atty/Sec: PLS/JRH Tel: (202) 861-3649 

NOTE: File in duplicate with 2 postcard receipts (PAT-103) & attachments. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In the National Stage Application of PCT/GB99/02880 of 
FORSTER et al 

Appln. No. : Not yet assigned Group Art Unit: Not yet assigned 

Filing Date: March 2, 2001 Examiner: Not assigned 

FOR: EDGE-LIT ILLUMINATION SYSTEM 

******* 

March 2, 2001 

PRELIMINARY AMENDMENT 

Hon. Commissioner of Patents 
Washington, D.C. 20231 

Sir: 

Prior to examination on the merits, please amend the above- identified application 
in the manner set forth below, which are in compliance with amended rule CFR § 1.121. 
IN THE CLAIMS : 
Please cancel claims 1 to 12. 
Please add new claims 13-24. 

-13. (New) An edge-lit illumination system comprising: 
a light transmitting sheet and a light source; 

the light source being positioned in proximity to and adjacent to an edge of the 
light transmitting sheet, wherein at least one of two opposing surfaces of the light 
transmitting sheet carries markings, wherein the markings are disposed randomly 
within each of at least one nominal area of the at least one surface. 



FORSTER-National Stage Application of PCT/GB99/02880 

14. (New) An edge-lit illumination system as claimed in claim 13, wherein both the 
opposing surfaces of the light transmitting sheet carry markings. 

15. (New) An edge- lit illumination system as claimed in claim 13, wherein the area of 
markings coverage in each nominal area is from 0.1 to 99%. 

16. (New) An edge- lit illumination system as claimed in claim 1 5, wherein the area of 
markings coverage in each nominal area is from 1 to 40%. 

17. (New) An edge-lit illumination system as claimed in claim 13, wherein each 
nominal area is of equal size. 

18. (New) An edge- lit illumination system as claimed in claim 13, wherein each 
nominal area is of a different area. 

19. (New) An edge-lit illumination system as claimed in claim 13, wherein the area of 
markings coverage is the same in each nominal area. 

20. (New) An edge-lit illumination system as claimed in claim 13, wherein the area of 
markings coverage is different in each nominal area. 

21 . (New) An edge- lit illumination system as claimed in claim 13, wherein the 
markings range from 0.1 to 10mm in length. 

22. (New) An edge- lit illumination system as claimed in claim 2 1 , wherein the 
marking range from 0.3 to 3mm in length. 

23. (New) An edge- lit illumination system as claimed in claim 13, wherein the 
marking are of an irregular shape. 

24. (New) An edge- lit illumination system as claimed in claim 13, wherein the 
markings are screen printed directly on to the surface of the light transmitting 



FORSTER-National Stage Application of PCT/GB99/02880 
sheet. — 



REMARKS 

Upon entry of the amendment, claims 13-24 will be pending in the application. 
Support for the amendment can be found throughout the originally filed specification. 
Accordingly, no new matter has been introduced by this amendment. 



CONCLUSION 

Applicants respectfully submit that the present application is in condition for 
allowance and an early Notice to that effect is courteously solicited. However, if any 
questions remain, the Examiner is encouraged to call the undersigned to expedite the 
prosecution of this application. 



Respectfully submitted, 
PILLSBURY WINTHROP LLP 




Paul L. Sharer 

Reg. No. 36,004 

Tel. No.: (202) 861-3649 

Fax No.: (202) 822-0944 



PLS/SMS 

1 100 New York Ave., N.W. 
Ninth Floor - East Tower 
Washington, D.C. 20005 
(202) 861-3000 
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Edge-Lit Illumination System 

The present invention relates to an edge-lit illumination system 
Edge-lit illumination systems which have as a basic feature a light source positioned 
alongside an edge of a iight transmitting sheet are well known. The state of the art is 

5 typified by the light transmitting sheet being treated on at least one of its surfaces such 
that the light entering the edge of this sheet is irregularly reflected or scattered. 
Therefore this light is spread evenly across the illuminated surface. One of the ways of 
treating the surface is by application of a matrix of iight reflecting and scattering material 
either directly to the surface or to a transparent film which is then adhered to the surface 

10 as disclosed in EP- A- 0549679. In this application the light transmitting sheet is treated 
on both of its surfaces. The light reflecting material is in the form of dots. These dots 
may be etched, painted or screen printed directly on to the surface of the light 
transmitting sheet or that of the transparent film adhered to the surface. The density of 
these dots may be increased in the direction away from the edge at which the light 

15 source is fixed by increasing the number of dots per unit area and decreasing the gaps 
between them or by keeping the gaps between the dots the same and increasing the 
size of the dots. 

One disadvantage of the above system is that if this dot pattern across the iight 
transmitting sheet is disturbed or disrupted in some way then correspondingly visually 
20 the illumination of the system appears to be disturbed. For example if a section of the 
dot pattern is abraded or stained then the illumination may appear to be disrupted 
corresponding to where the abrasion or staining has occurred on the surface of the light 
transmitting sheet. 

A further disadvantage of the above system is a feature of the light transmitting sheet 
25 being treated on both of its surfaces. Therefore there may be complete overlap of some 
of the dots on the upper surface of the sheet with some on the lower surface of the 
sheet. This causes fringing patterns which are apparent to an observer of such an 
edge-lit illuminated sign as slight dark patches on the surface of the sign. By fringing we 
mean bands, rings or other patterns of alternate light or dark. 
30 It is an object of the present invention to provide an edge-lit illumination system which 

overcomes some of these problems. 

Accordingly the present invention provides an edge-lit illumination system comprising 
a light transmitting sheet and a light source; the light source being positioned in 
proximity to and adjacent to an edge of said light transmitting sheet, characterised in 
35 that at least one of the two opposing surfaces of said light transmitting sheet carries 
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markings such that said markings are disposed randomly within each of at least one 
nominal area of said at least one surface. 

The light transmitting sheet is a transparent material, ft may be glass or plastic but 
is preferably plastic and more specifically a clear acrylic sheet. The sheet may be of 
5 any shape, for example round, square, rectangular, triangular, cylindrical, irregular. 
Preferably it is rectangular. 

Many types of light source are available but preferably fluorescent tubing is used. 
The diameter of the fluorescent tube may vary from typically 6mm, commonly referred to 
as T2, to 25mm, T8. The distance from the edge of the light transmitting panel to the 

10 crest of the tube is preferably between 1 and 2mm. In an alternative embodiment the 
fluorescent tube is an aperture tube. This type of tube has coated on the inside wall of 
the glass a reflective coating with a fluorescent coating on top of it. The aperture is a 
part of this tube, for example 30° of the 360° around the inside of the tube, with no 
coating. This opening runs the length of the tube and is arranged so it is directing light 

1 5 from the light source at the edge of the light transmitting sheet. A reflector is typically 
positioned behind each fluorescent tube and may be any materia! capable of reflecting 
light, for example mirrored aluminium. Preferably the light transmitting sheet is in a fixed 
relationship to the light source. 

The surface of at least one side of the light transmitting sheet may comprise a 

20 single nominal area or it may be comprised of a plurality of nominal areas. The single 
nominal area or the plurality of nominal areas may cover part of the surface of the light 
transmitting sheet or the total area of the surface of the sheet. Each of these nominal 
areas may be of an equal size or alternatively they may be of different sizes. For 
example, where the tight transmitting sheet is rectangular, the length of each nominal 

25 area may be approximately equal to the length of the edge of the sheet adjacent the light 
source and the width of each nominal area may be the same or a varied distance along 
the length of the light transmitting sheet, moving away from the light source. 

Each of the nominal areas has markings which are disposed randomly within it. The 
markings may be of any shape, for exampie square, round, rectangular, triangular or 

30 irregular, or a combination of different shapes. Preferably they are of an irregular shape, 
for example irregularly shaped generally elongated structures based on squares and/or 
rectangles. The markings may be of equal size or a variety of sizes preferably ranging 
from 0.1mm to 10mm in length, more preferably 0.3 to 3mm. Preferably the width of the 
markings ranges from 0.5 to 1mm. The markings can be translucent or opaque and are 

35 preferably light coloured. By translucent we mean capable of transmitting rays of light 



WO 00/14448 



PCT/GB99/02880 



3 

with diffusion also. By opaque we mean substantially incapable of transmitting light but 
with the ability to scatter light. 

These markings may be etched, painted or screen printed directly on to the surface 
of the light transmitting sheet or to that of a transparent film which is itself then adhered 
5 to the surface. Preferably the markings are screen printed directly on to the surface of 
the light transmitting sheet. An example of ink screen printing is stochastic screen 
printing. One simple way of defining stochastic screen printing is to compare it with the 
screen printing of the regular dot matrix, for example as illustrated in Figure 1 in EP- A- 
0549679. For a chosen nominal area of the regular dot matrix there is an associated 

1 0 coverage of ink on the light transmitting sheet. For the stochastic screen printing each 
dot in this ink coverage is broken down, using a computer programme, into many 
smaller random markings {these smaller markings are the markings of the present 
application). These smaller markings are randomly distributed in a pattern in the 
designated nominal area. They may be of equal size or a variety of sizes. This is as 

15 disclosed in Screen Process, July 1995, page 14 by J Mulvey. 

The area of coverage of the markings, for example as ink coverage if treatment of the 
surface is by ink screen printing, is preferably 0.1 to 99%, more preferably 1 to 40% and 
especially 5 to 30% for the random markings within each nominal area. The area of 
coverage of the markings on the surface of the light transmitting sheet may remain the 

20 same for each nominal area across the sheet . For example a sheet may have a number 
of nominal areas, which may be of equal or a variety of sizes, each nominal area having 
10% markings coverage. In a further embodiment the density of markings within each 
nominal area is increased in a direction away from the edge of the light transmitting 
sheet at which the light source is positioned. The density of markings can be increased 

25 by increasing the size of the markings and/or the number of markings for each nominal 
area in the direction away from the light source. 

For example for an edge-lit system with a single light source there may be a number 
of nominal areas, each having a length approximately equal to the length of the edge of 
the sheet adjacent the light source and each having a width, which may be the same or 

30 a varied distance along the length of the light transmitting sheet, moving away from the 

light source. The first area has a markings coverage of 3% and the coverage gradually 
increases with each nominal area until the nominal area which is furthest away from the 
edge of the light transmitting sheet at which the light source is positioned has an area of 
markings coverage of 20%. 
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The overall illumination achieved may be similar or greater than that achieved when 
the dot matrix is regular, for example as illustrated in Figure 1 in EP- A- 0549679. 

Edge-lit illumination systems described in the present invention can be used as 
lighting devices or light sources, for example for backlit displays and also may be 
5 modified for use as illuminated shelving, for example in refrigerators. 

Specific embodiments of the invention will now be further described in the following 
examples and with reference to the accompanying Figures. 
Figure 1 is a sectional view through an illuminated display system according to 
the invention. 

10 Figure 2 is an embodiment of the random markings pattern on one surface of the light 
transmitting sheet 

Figure 3 is a plan view of an abraded illuminated light transmitting sheet, treated on both 
surfaces according to the invention. 

Figure 4 is a plan view of an abraded illuminated light transmitting sheet treated on both 
1 5 surfaces for comparative purposes. 

Example 1 

in Figure 1 the light transmitting sheet (10) is a 420 x 610 x 10mm clear cast 
polymethylmethacrylate (PMMA) which has been treated by screen printing white ink 
markings directly on to both its opposing surfaces (1 1 ,12). The markings are printed on 

20 to each surface as shown in Figure 2 and range from 0.3 to 3mm in length. The light 
sources are Sylvania Luxline Plus Daylight Delux fluorescent tubes (13,14) which both 
have a power output of 1 8 Watts, a colour rendering value (Ra) of 86 ,a colour 
temperature of 6500 Kelvin and a diameter of 25mm. These are each placed adjacent to 
an edge of the light transmitting sheet and surrounded by a mirrored aluminium reflector 

25 (15,16). 

Example 2 

The treated light transmitting sheet of Example 1 has been abraded on its upper surface 
(11). The abrasion is in the form of 6 markings (17-22 inclusive) in a triangular 
configuration. Figure 3 illustrates the abraded illuminated sheet viewed from above the 
30 upper surface. 
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Example 3 - Comparative 

The light transmitting sheet of Example 1 has been replaced by a light transmitting sheet 
of the same dimensions treated by screen printing a regular matrix of white ink dots 
directly on to both its surfaces. The level of ink coverage ranges from about 3% 

5 increasing to 16% along the light path length of 21 Omm , away from each of two 

fluorescent tube light sources (13,14). (By light path length we mean for a single light 
source the furthest distance, along the length of the surface of one side of this sheet, 
through which light is emitted. For two fight sources, adjacent to opposite edges of this 
sheet, then the light path length is half the distance between the two tubes.) The dots 

10 are circular and a regular distance apart, such that each nearest neighbour is 1 .9mm 
away. The fight transmitting sheet has been abraded as in Example 2. Figure 4 
illustrates the abraded (23-28 inclusive) illuminated sheet viewed from above the upper 
surface. 

It can be readily seen from Figures 3 and 4 that the visual disruption to illumination 
15 caused by the abrasion is much easier to identify in the comparative example in Figure 
4. There is no evidence of the presence of any dark patches in Figure 3 which could be 
attributed to fringing patterns. 
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Claims 

1 . An edge-lit illumination system comprising a light transmitting sheet and a light 
source; the light source being positioned in proximity to and adjacent to an edge of said 
light transmitting sheet, characterised in that at least one of the two opposing surfaces of 

5 said light transmitting sheet carries markings such that said markings are disposed 
randomly within each of at least one nominal area of said at least one surface. 

2. An edge-lit illumination system as claimed in claim 1 wherein both of the opposing 
surfaces of the light transmitting sheet carry markings. 

3. An edge-lit illumination system as claimed in either of claim 1 or 2 wherein the area of 
10 markings coverage in each nominal area is between 0.1 to 99%. 

4. An edge-lit illumination system as claimed in claim 3 wherein the area of markings 
coverage in each nominal area is between 1 to 40%. 

5. An edge-lit illumination system as claimed in any of claims 1 to 4 wherein each 
nominal area is of an equal size. 

15 6. An edge-lit illumination system as claimed in any of claims 1 to 4 wherein each 
nominal area is of a different size. 

7. An edge-lit illumination system as claimed in any of claims 1 to 6 wherein the area of 
markings coverage is the same in each nominal area. 

8. An edge-lit illumination system as claimed in any of claims 1 to 6 wherein the area of 
20 markings coverage is different in each nominal area. 

9. An edge-lit illumination system as claimed in any of claims 1 to 8 wherein the 
markings range from 0.1 to 10mm in length. 

10. An edge-lit illumination as claimed in claim 9 wherein the markings range from 0.3 to 
3mm in length. 
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1 1. An edge-lit illumination system as claimed in any of claims 1 to 10 wherein the 
markings are of an irregular shape. 

12. An edge-lit illumination system as claimed in any of claims 1 to 1 1 wherein the 
markings are screen printed directly on to the surface of the light transmitting sheet. 



U.S. National Stage of PCT GB99/02880 FORSTER et al., atty. dkt. 277103 
ABSTRACT 



An edge-lit illumination system comprising a light transmitting sheet (10) and a light 
source (13, 14); the light source (13, 14) being positioned in proximity to and adjacent to an 
edge of said light transmitting sheet (10), characterized in that at least one of the two 
opposing surfaces (1 1,12) or said light transmitting sheet (10) carries markings such that said 
markings are disposed randomly within each of at least one nominal area of said at least one 
surface. If this novel surface treatment is disturbed or disrupted, for example, by staining or 
abrasion, the disruption to the illumination of the system is less than would be expected. 
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FOR UTILITY/DESIGN RULE 63 (37 C.F.R. 1.B3J PVV 

CIP/PCT NATIONAL/PLANT DECLARATION AND POWER OF ATTORNEY FORM 

ORIGINAL/SUBSTITUTE/SUPPLEMENTAL ToR IPATENT APPLICATloV 

DECLARATIONS . IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

As a below named Inventor, I hereby declare that my residence, post office address and citizenship are as stated bolow noxt to my name and I 
hI ,2^1,*? ° n B ,nal . firs * and SQ|Q inventor {If only one name is listed below) or an origmal, first and joint mventor (if plursl names are 'listed 

below) of me subject matter whlcn 13 claimed ana for which a patent la sousht on tne invention entitled edge-lit h i >imiwatiqn s wfm 

tha specification of which (CHFCK appllcabla qd)X<F5h V ~ ~ — 

X A. □ la attached hereto. 

BOXp) ■* B.D was filed on as U.S. Application No. i 

„ "t C- SI ^as flied as pct international Application No. PCT/ __QB_a9&2a30 on septempeM 1998 ~ 
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